Abstract. Squash is associated with a high incidence of knee and ankle joint injuries. The aim of this work was to examine the effects of squash specific, running shoes and minimalist footwear on knee and ankle loads during the lunge movement in squash players. Twelve male squash players performed lunge movements whilst wearing squash specific, running shoes and minimalist footwear. The loads experienced by the knee and ankle joints were calculated. Patellofemoral forces were significantly greater in running shoes (5.10 B.W) compared to minimalist footwear (4.29 B.W). Achille tendon forces were significantly larger in the minimalist footwear (3.10 B.W) compared to the running shoes (2.64 B.W) and squash specific footwear (2.88 B.W). This shows that whilst minimalist footwear may reduce the incidence of knee pathologies in squash players corresponding increases in ankle loading may induce an injury risk at this joint.
The repetitive nature and intensity of squash means that 7 squash players are at risk from injuries. linked to the aetiology of injury development in squash.
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There is a trend in a number of sporting disciplines for 
85
Kinematic information was obtained using an eight 86 camera optoelectric system capture system (Qualisys 87 Medical AB, Goteburg, Sweden) using a capture fre-88 quency of 250 Hz. Kinematics and force platform data 89 were synchronized using an analogue to digital interface 90 "sm150025" -2015/9/11 -15:55 -page 3 -#3 i terior (ASIS) and posterior (PSIS) superior iliac spines.
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The centres of the ankle and knee joints were delineated 
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The Z (transverse) axis was oriented vertically from GRF and angular kinematics were utilized using the pro- The force (N) of the quadriceps (QF) was calculated using 61 the below formula:
Net PTCF was estimated using the QF and a con-64 stant (C):
The C was described in relation to kfa using a curve fit-67 ting technique based on the non-linear equation described 68 by Van Eijden, et al. (1986) : The net joint moments were normalized by dividing by 17 body mass (Nm/kg). PTCF and ATF were also normal- 
Experimental footwear

27
The footwear used during the current investigation con- 
Statistical analysis
33
Differences between footwear were examined using one- ). Post-hoc pairwise comparisons were conducted on 37 all significant main effects using a Bonferroni adjustment. 38 Effect sizes were calculated for each significant main effect 39 using partial eta 2 (pη 2 ). The normality assumption was 40 calculated using a Shapiro-Wilk test, which confirmed 41 that all data were normally distributed. All statistical 42 procedures were conducted using SPSS v22.0 (SPSS Inc, 43 Chicago, USA). 
Ground reaction forces and joint angles
55
No significant (p > 0.05) differences in GRF's at the in-56 stances of PTCF of ATF were shown between footwear. A 57 significant main effect was shown (P < 0.05, pη 2 = 0.33) 58 for knee flexion angle at the instance of PTCF. Post-hoc 59 pairwise comparisons showed that knee flexion was signif-60 icantly larger in the running shoes (P = 0.014) compared 61 to the minimalist condition. 
Knee loads
63
A significant main effect was shown (P < 0.05, pη 2 = 64 0.32) for peak knee extensor moment. Post-hoc pairwise 65 comparisons showed that peak extensor moment was sig-66 nificantly larger in the running shoes (P = 0.04) com-67 pared to the minimalist condition. In addition a sig-68 nificant main effect was found for PTCF (P < 0.05, 69 pη 2 = 0.42). Post-hoc analysis indicated that PTCF was 70 significantly larger in the running shoes (P = 0.03) com-71 pared to the minimalist condition. Finally a significant 72 main effect was found for PTS (P < 0.05, pη 2 = 0.41). 73 Post-hoc analysis indicated that PTS was significantly 74 larger in the running shoes (P = 0.03) compared to the 75 minimalist condition. which ultimately leads to an increase in the load borne 30 by the patellofemoral joint (Sinclair, 2014) . This finding 31 may have clinical significance regarding the aetiology of 32 injury in squash players as the consensus regarding the 33 development of knee pathologies is that symptoms are the 34 function of excessive knee joint kinetics (LaBella, 2004) . 35 Therefore it appears that for squash players susceptible to 36 knee injuries that minimalist footwear may be more ap-37 propriate than running shoes although they do not appear 38 to provide any advantage compared to squash footwear.
39
Of further importance is the finding that peak ankle 40 loads were significantly greater in the minimalist footwear 41 in comparison to the squash specific and running shoe 42 conditions. This observation also concurs with the find-43 ings of Sinclair (2014) when performing different squash movements.
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In conclusion, the observations of the current investi- to squash specific movements in addition to the lunge.
